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ABSTRACT

The main objective of this paper is the study of the modern state of the electric energy sector of the Republic of Kazakhstan, as well as the determination
of some promising directions of the country in view of the global trend of the electric energy sector. The desk study, trend analysis, and literature review
were used as the methods of the research. The conducted research allowed concluding that many factors had significant influence on a rapid change
of the global energy sector and the way energy was produced and consumed as well (including the climate change, development of new sources of
energy, application of innovative technologies). Nowadays, the electric energy sector of the Republic of Kazakhstan is facing a lot of intrinsic factors
(including the need to modernize infrastructure), as well as the changes in global markets which require long-term planning and the environment for
attracting new investments. It is necessary to take into account the global energy environment during the development of a growth strategy, including
some changes in the dynamics and organization of the world production and demand in energy, development of renewable energy resources, and
implementation of “smart” networks.
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1. INTRODUCTION

of energy resources. This country leads the world in the production
of uranium and ranks among the top 10 countries for coal and top
20 for oil. Over the past two decades, it has doubled its oil output;
uranium output has increased by nearly 30 times.

The electric energy sector is a key component of modern society.
It mainly determines the social and economic development in
every country.

Extractive industries have a large proportion in the economic
structure of Kazakhstan being characterized by little additional
cost and high consumption of energy. The energy output of

The fuel and energy complex is a driving force for industrial
development and economic growth in the Republic of Kazakhstan

because its share in total industrial production is more than 60%
(KAZENERGY, 2017).

Kazakhstan is particularly prominent as an energy producer and
supplier within the Central Asia region; it has abundant reserves

Kazakhstan’s economy is 2-3 times higher than the aggregate
figure within the countries of the Organization for Economic
Cooperation and Development. This structure of the economy
may lead to a shortage of electric power for domestic consumption
(Rodilla and Batlle, 2010).
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Since achieving independence in 1991, Kazakhstan’s power
sector has made significant changes on its way of upgrading;
Kazakhstan’s energy sector was considered to be the leading one
among former Soviet states. Kazakhstan became one of the first
post-Soviet states which implemented a progressive multimarket
model consisting of the bipartite, spot, balancing intermediate and
capacitive submarkets.

The country has reached a significant improvement in the supply
and demand balance, and quality of services. The wholesale
electricity market was liberalized and functioned mainly on the
basis of bipartite contracts between producers, large consumers,
and regional electricity companies for the direct sale of energy.
The government of Kazakhstan has created a legislative,
technical and organizational infrastructure for the functioning
spot energy market, which increasingly complements bipartite
contracts as a marketable trading platform for short-term
transactions.

The excess energy consumption of production derived from the
Soviet system concealed the need for long-term energy planning,
while energy prices were too low to attract big investors. With
the onset of the investment crisis of the 2000s, there was a
serious concern that additional capacities of the existing and
planned production might not be sufficient to meet the continuing
significant energy demand.

Instead of market mechanisms for increasing prices and reflecting
the gap in supply and demand, the Government of Kazakhstan
addressed this issue through administrative, command and control
measures, including the implementation of tariff regulation,
regeneration, and oligopolization of energy production, as well
as restrictions on spot transactions in the electricity market,
elimination of zonal tariffs for energy transmission.

According to international experts, the energy system of
Kazakhstan has achieved significant success and is functioning
quite well, especially in comparison with the Central Asian
countries (Aldayarov et al., 2017). However, the country’s energy
sector faces a number of problems, reflecting the downturn in
world primary goods prices, the consequent reduction in industrial
production and a fall in electricity demand. Some of the most
important problems are the high energy output of GDP, the lack
of power generation capacity, the urgent need for investment,
inefficient regulation and reversal of industry reforms.

Despite notable progress, sectoral reforms in the electric power
industry in the Republic of Kazakhstan remain mainly incomplete
and require adjustments to the strategic course with current trends
in the global energy sector.

Nowadays, it is important for Kazakhstan to form an overall vision
of the future development of the energy sector as one of the key
sectors of the country’s fuel and energy complex, taking into
account changes in global energy production and consumption
with a focus on clean energy, development of innovative
technologies, development of new energy sources, energy market
volatility, climate change, etc.

2. LITERATURE REVIEW

Most international companies and organizations emphasize the
growth trend in global energy consumption (for example, [EA
(2018a); BP (2018), Statoil (2014), IRENA (2016)) predicting an
increase in global energy demand by 30% in 2030, IEA (2014) - by
37% in 2040 compared with 2014, despite the reduction in energy
output of developed countries. Energy consumption has changed
over the past 40 years: OECD countries have significantly reduced
the growth rate of energy demand through the implementation
of energy efficiency and energy saving measures, primarily for
households and productions, as well as the development of natural
resources and the use of culture (Nielsen et al., 2018).

Currently, a global energy transformation is taking place in the
world, which can bring both opportunities and threats to the
development of the energy sector (Wang et al., 2017). Analysis of
the literature sources has revealed a number of common factors,
which together will determine the characteristics of the global
energy market.

1. The growth of the economy. To a large extent, the prospects
for the country’s economic development are determined by
the availability of natural resources, the educational level of
labor resources, the volume of investment in production, as
well as the historically established economic system of the
state (Larionov et al., 2018). Research on the economics of
power engineering distinguishes two main regularities of the
post-industrial world. One of them is an increase in energy
efficiency which has direct impact on economic growth (Yang,
and Shi, 2018). The second pattern is that the global economy
is developing in conditions of estimated constancy of energy
consumption per capita (Makarov et al., 2012). At the same
time, the intensity of energy consumption varies in different
sectors and countries (Zhong, 2018).

2. The development of digitalization and new technologies.
The growing impact of information and communication
technologies in the energy sector is a major trend. This can
also be applied to intelligent control systems (for example,
cyberphysical devices and the Industrial Internet of Things)
(Moyer and Hughes, 2012) and the digitalization of the
infrastructure, which collects data and integrates these systems
at a completely new level using cloud computing and big data
(for example, intelligent networks) (Panajotovic et al., 2011;
Moyer and Hughes, 2012). These solutions, in turn, require
new provisions to ensure data security and protect against
new types of cyberthreats (Ryabov, 2015).

3. Due to the development of technology, cost reduction, and
widespread connectivity, the energy sector is on the verge of
anew digital era with broad implications for all stakeholders
in the energy sector, from producers and public utilities to
producers and consumers (Turk et al., 2018).

4. Climate change and environmental issues. The problems
of supporting and using energy resources, as well as
environmental safety, equally open up opportunities for
achieving sustainable growth, contributing to climate change
mitigation (Winkler et al., 2011). Although electricity is a
clean and relatively safe form of energy, the production and
transmission of electricity affects the environment. Fossil fuel-
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fired power plants pose environmental problems, including
the issues about land and water use, air emissions, climatic
and visual impacts, solid waste disposal, ash removal (for
coal) and noise (Karakosta et al., 2013). Renewables are often
viewed as a solution to the problem of climate change in the
world and to some environmental problems (Deloitte Center
for Energy Solutions, 2016). Despite uncertainty regarding
the incentives created by the state, as well as competition due
to historically low natural gas prices, alternative sources of
energy continue to become more widespread (IRENA, 2015).

5. The need to attract investment in upgrading the infrastructure
of the power supply network. The power systems of most
countries were created in the middle of the last century and
are currently in need of renewal and modernization. According
to the report of the International Energy Agency, the global
energy sector is on track to greater electrification (IEA,
2018b). At the same time, what is alarming is that the share
of fossil fuels in global energy investments has been growing
since 2014, and investments in renewable energy have been
declining.

3. METHODS

This study is aimed at identifying and analyzing the most
significant trends and challenges in the global energy sector
and determining the key problems of the energy sector in the
Republic of Kazakhstan. Based on the analysis of trends and a
literature review concerning the topic, conceptual directions for the
development of the electric power industry have been identified
in order to strengthen the security, reliability, and sustainability
of the energy complex of the Republic of Kazakhstan.

The following methods were used in the study: literature review,
desk study, and trend analysis. First of all, a significant number of
publications were analyzed. This literature has been selected from
recent publications related to energy and, in particular, current
trends in the global energy market. The selected sources include
forecasts and projection data from national and international
organizations and research institutions related to the energy sector;
industry research of consulting companies and investment banks;
scientific papers published in subject journals on energy; papers
published in the Scopus and Web of Science databases; Kazakhstan
and international regulatory documents; periodical publications
with expert materials on the Republic of Kazakhstan; open
presentations at national and international energy conferences.

4. RESULTS

The aging infrastructure was derived from the USSR, as well
as a fragmented energy system, which depended on the supply
of electricity from Russia and Central Asia. During the years of
independence, Kazakhstan has achieved significant success in
energy security through investments in the construction of facilities
and modernization of the infrastructure of the national energy sector.

During the period of 2000-2017, the available capacity of power
plants has doubled, and their installed capacity has increased

by 22%. Despite the creation of new capacities and the renewal
of assets of existing power plants, a significant share of fixed
assets has a high level of wear and is based on the aging Soviet
technology. 65% of the energy equipment is over 20 years old, 31%
is more than 30 years old. The state of the power supply network
facilities is no way better; their wear is 60-80%.

The manageability of the sector has increased, which allowed
production to follow the trend of electricity consumption and even
to carry out its export to neighboring countries in small volumes.

During 2000-2017, electricity production increased from 51.6
billion kWhto 103.1 billion kWh, i.e., by almost 2 times (Figure 1).

In 2017, Kazakhstan’s power plants generated 103.1 billion kWh of
electrical energy (Samruk Energy, 2018). About 77% of energy is
produced in the North energy zone of Kazakhstan, which includes
the Akmola, Aktobe, Kostanay, Pavlodar, North Kazakhstan, East
Kazakhstan, and Karaganda Regions. Due to the proximity to the
coal deposits, the main power stations are located in the territory
of these regions. The regional leader in electricity generation
is the Pavlodar Region: It accounts for more than 40% of total
electricity production.

The western and southern zones import energy, while the
consumption in the western zone slightly exceeds production;
in the southern zone, about 80% more energy is consumed than
produced.

During 2000-2017, a significant increase in power generation was
in the Kyzylorda Region (an increase by 13.6 times), the Jambyl
Region (an increase by 5 times) and the Almaty City (an increase
by 5.7 times). The decline in production was observed in the South
Kazakhstan Region.

Since 2000, electricity production in Kazakhstan had grown by
an average of 3.8% per year (which was slightly higher than the
dynamics of consumption (3.4% per year) for the same period).

During 2000-2012, the average annual demand for energy was
about 4.4% per year. However, from 2013 to 2016, the growth
rate of electricity in the Republic of Kazakhstan slowed down
due to global economic shocks and then stabilized at an average
annual level of 2.3%.

In 2017, energy consumption in Kazakhstan showed an increase of
6.1% compared with the previous year, reaching 97.9 billion kWh,
and this figure was a record in the history of independent
Kazakhstan (Figure 2).

Due to the limited gas infrastructure, the dominant energy fuel in
Kazakhstan is coal: it is used by about 66% of power plants. At the
same time, the share of gas in the production of energy increased
from 8.8% in 1996 to 15.6% in 2016.

A significant drawback of coal-fired power plants is the high
level of emissions of harmful substances into the atmosphere
(greenhouse and carbon monoxide gases, sulfur and nitrogen
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Figure 1: Energy output trends in Kazakhstan in 2000-2017
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Figure 2: Energy output trends in Kazakhstan in 2013-2017
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oxides, mercury compounds), which negatively affects the ecology
and quality of life of the population. The advantage of coal-fired
power plants is the low cost of electricity compared to gas power
plants.

In addition to conventional sources in the energy sector of
the Republic of Kazakhstan, a new paradigm related to the
development of renewables becomes relevant.

In 2013, the mechanism of state support for the renewable energy
sector was launched, which was based on a centralized guaranteed
purchase of all electrical energy produced by renewable energy
sources at fixed tariffs.

Nowadays, 58 renewable energy facilities have been commissioned,
the gross installed capacity of which amounted to 352.5 MW. It
should be noted that during the “fixed tariffs” mechanism, it was
possible to achieve 1% of the gross installed capacity of renewable
energy facilities in the country’s energy balance. The mechanism
for applying fixed tariffs had functioned until February 2018.

Over five years (2013-2017), the volume of energy production
from RES had increased by almost 1.5 times and reached 11.64
billion kWh. Their share in total output remained relatively stable
and did not exceed 12.7% (Figure 3).

According to the Statistics Committee of the Ministry of National
Economy of the Republic of Kazakhstan, in 2017, the price index

number for energy was 4.6% compared to 2016, which was the
lowest figure over the past few years (Committee on Statistics of
the Republic of Kazakhstan, 2017).

The current policy of the Kazakhstan regulator in the field of tariff
setting provides for the inclusion of the investment component in
energy prices in order to update fixed assets in the industry. The
program of cap rates for power generation facilities remained in
force in 2009-2015 and has been extended until January 1, 2019.
Since 2016, the organizations of the electric energy sector in
Kazakhstan have switched over to 5-year cap rates, which may
be adjusted.

In general, it should be noted that a number of reforms scheduled
for implementation since 2008, in particular, for optimizing the
structure of the wholesale market, liberalizing price policies that
stimulate tariff setting in the field of transmission, distribution,
and sale of electricity, have either been suspended or replaced by
tight control mechanisms over prices.

Despite significant progress in reforming the energy sector,
the model of the energy market of the Republic of Kazakhstan
currently demonstrates insufficient efficiency and effectiveness at
both the wholesale and retail levels. Thus, the distributing mains of
the Republic of Kazakhstan are characterized by a fairly high level
of energy losses (about 13%) compared with developed countries,
low levels of efficiency of power plants (33-34%), high levels of
environmental impact of coal energy, etc.
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Figure 3: Energy generation from RES in 2013-2017, billion kWh.
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S. DISCUSSION

Experts of the Kazakhstan Association of oil-gas and energy
sector organizations KAZENERGY note that, despite the number
of statutory instruments relating to some modern concepts,
such as supporting the production of renewable energy sources,
increasing efficiency, reducing emissions, etc., the overall strategy
for the development of the energy sector remains insufficiently
coordinated, detailed and predictable in the long-term (Association
of Legal Entities “Kazakhstan Association of Oil-Gas and Energy
Sector Organizations “Kazenergy,” 2017).

The pattern of sector development should take into account the
global energy landscape, which is characterized by the need to
strengthen energy security and the widespread environmental
problems at the national, regional and global levels. Ambitious
goals and commitments of the Republic of Kazakhstan in the
framework of global initiatives, as well as technological advances,
will facilitate the transition to more sustainable development.

When implementing an energy strategy, Kazakhstan needs to
combine the achievement of green economy goals with the
use of market-based incentive regulation mechanisms. Global
trends indicate a change in energy consumption worldwide, and
Kazakhstan is no exception. The key factors driving this change
will be the increase in the electrification of Kazakhstan’s economy,
the increase in energy production from renewable energy sources.

One of the most significant commitments of the energy sector
in Kazakhstan is the concept of a transition to a green economy.
The opportunity to demonstrate the successful implementation of
Kazakhstan’s green economic growth strategy has been enhanced
by having a rich resource base for future energy, in particular, vast
potential for generating electricity from renewable energy sources.

In international practice, renewable energy refers to solar,
wind, hydropower (in the context of a green economy, small

International Journal of Energy Economics and Policy | Vol 9

hydropower plants), biofuels, geothermal and other forms of
energy. In Kazakhstan, due to its natural and climatic features,
not all renewable energy sources are relevant. The most promising
sources are hydropower, solar and wind energy. According to
estimates in the “Concept for the Development of the Fuel and
Energy Complex until 2030,” the total potential of renewable
energy sources for energy production is 1,885 billion kWh; the
thermal potential is 4.3 GW (Government Decree of the Republic
of Kazakhstan No. 724, 2014).

The lack of a strategy for the development of the power industry
of Kazakhstan for a long-term period of 20-30 years is causing
concern of market participants, as well as the fact that decisions
are made on a project basis rather than systemically. Moreover,
the degree of the readiness of Kazakhstan’s energy system for the
integration of the planned amounts of renewable energy is unclear.

Existing economic development programs and industry
documents provide for an increase in energy production from
renewable sources. In particular, in the concept of Kazakhstan’s
transition to a “green” economy, it is planned to achieve a share
in the total energy production of wind and solar power plants in
the amount of 3% by 2020, and 10% - by 2030. This is a very
ambitious plan, given that the volume of energy production is
0.3% using these two sources. According to a chief research
scientist of the Kazakhstan Institute of Strategic Studies under
the President of Kazakhstan, such a dramatic breakthrough
appears highly unlikely over the next two or three years; thus, it is
advisable to pay more attention to the development of renewable
energy at hydropower plants.

Both the government and independent monitors confirm that, in
general, the prospects for the development of renewable energy in
Kazakhstan remain favorable, considering a significant resource
potential for wind and sun, as well as the factor of the continuous
progress of green energy technologies while reducing the cost of
equipment for them. This will lead to lower prices for generated
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electricity and increase its competitiveness with conventional
energy sources.

Since 2018, Kazakhstan has had record big investments in clean
energy. The projects in the Akmola, Atyrau, Kostanay, and Jambyl
Regions are flourishing. The priority is given to the construction of
solar and wind power plants. It is expected to have a construction
of several renewable energy facilities with the participation of
investors from Russia, China, Turkey, Bulgaria, and the United
Arab Emirates. The state government will be able to issue so-called
green bonds through the AIX exchange. It will be possible to attract
international investments with their help for the implementation
of projects related to renewable energy.

At the same time, market participants point out the instability of the
development of renewable energy. According to a representative
of the project “Energy of the Future” by Tetra Tech company, A.
Arzumanyan, most of all prospective investors in the “green”
energy sector in Kazakhstan are concerned about the financial
sustainability of the accounting and finance center (AFC) at
KEGOC, which purchases electricity from renewable energy
sources (in the medium term). Now the volumes are small, but there
is a distrust of guaranteed purchases in the future (Serikov, 2018).

Director of the Banking and Finance department of GRATA
International law company, Sh. Chikanaev agrees that investors
voice a doubt that the AFC will be able to sustainably provide
payments for electricity for renewable energy sources in the
mid-term. Therefore, the expert proposes to consider KEGOC to
be a single buyer, which will operate in the conventional power
generation capacity market beginning from 2019. Then the projects
of “green” energy will immediately become profitable.

The rapid development of technologies in the renewable energy
sector, combined with the growing number of investors wishing to
implement projects in the field of renewable energy in Kazakhstan,
required a mechanism for ensuring a fair and competitive choice
of the most efficient projects, projects with the best technological
solutions and the lowest capital costs. Today, the global trend that
meets these requirements is auction selling aimed at the selection
of renewable energy projects.

The first successful auction selling took place in 2018. The
implemented mechanism of auction selling is based on studying
the best international experience while attracting recognized
international experts in this field — IRENA, NREL, USAID, as
well as some public organizations such as NPP Atameken, AO
KAZAKH INVEST National Company, and KAZENERGY
Association.

According to the Vice-Minister of Energy of Kazakhstan, A.
Shkarupa, the introduction of auction selling mechanisms has
led to a reduction in tariffs: for wind (wind-power stations) — by
12.2%, for small hydropower plants — by 12.12%, for the sun (solar
power plants) — by 35.71% (Press Center of the Prime Minister’s
Office of the Republic of Kazakhstan, 2018). Thus, the creation of
a competitive framework made it possible to determine the market
prices for electricity generated by renewable energy sources.

According to experts of the USAID project in the Republic of
Kazakhstan, it is desirable to prepare an auction program for three
to five years ahead so that global players can prepare for them.
This is especially true of wind energy, where it is necessary to
make detailed measurements in long periods, while solar volumes
can be read from a satellite (Zhiltsov, 2018). One of the solutions
could be the creation of a separate agency for renewable energy,
which would catalyze the development of “green” energy for the
medium term.

The Development Concept of the energy sector of the Republic of
Kazakhstan should include the development of mechanisms for the
implementation of Smart Grid projects. Over the past years, energy
production networks have become much more complex, mainly
due to the growth in the production of renewable energy and the
growth in the number of small distributed electricity producers.

Nowadays, the vast majority of innovative technologies in the
energy sector are developed abroad. Therefore, the majority of
“smart” monitoring systems cannot be fully utilized in the Russian
networks, since there are some technical differences between the
energy infrastructure of Kazakhstan and Western countries. To that
end, home-grown technologies in the Internet of Things, smart
microgrids, analysis system, and power system control stand a
good chance to secure a foothold in the market which has just
begun to develop.

Kazakhstan may benefit from the Austrian experience in applying
the smart grid mechanisms since Austria is the European leader
in the practical use of renewable energy.

The Republic of Kazakhstan and Austria have similar problems,
including the presence of abandoned power grids, unprofitability
of regional energy transmission companies (RECs) and the need
to strengthen them.

According to the director of the LIFE, Australian Research
Center for Climate, Energy and Society, F. Prettentaler, smart
grid systems can be used in remote areas of Kazakhstan, which
are distant from the infrastructure of the main power lines and
where the maintenance of power lines is not always cost-effective
(Serikov, 2017).

Knowing that Astana and Almaty use Ekibastuz high-ash coal
in their Central Heating and Power Plant, Australia’s experience
in creating “smart cities” may also be interesting. The concept
of a smart city in Austria consists of three dimensions. The first
is decarbonization, i.e. CO, emission reduction based on energy
saving to maintain clean air in a city. The second dimension
is digitalization of power grids, ensuring interconnectivity of
various parts of the city’s infrastructure. The third condition is
the attractiveness of the city for citizens, the improvement of
their quality of life, for which it is necessary to create measures
for participation in the life of the city.

In general, Austrian experts come to the conclusion that there
is a market base for the implementation of smart grid in remote
areas of Kazakhstan and recommend that Kazakhstan’s RECs
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with experience in power management become partners of local
communities in smart grid projects. This may have a positive
effect on balancing the country’s electricity market depending on
the price parameters in the local segments of the power system.

6. CONCLUSION

This study made it possible to identify a number of characteristic
features inherent in the modern development of the electric power
industry of the Republic of Kazakhstan. The power system of
Kazakhstan derived from the USSR is characterized by high
deterioration of the infrastructure; now there is a need to modernize
equipment and build new generation facilities.

The specific problems of the energy sector of Kazakhstan are
similar to those faced by most countries — they are caused by
the need for affordable, sustainable and reliable energy systems
to support national, regional and global economic growth. The
concept of the development of the energy sector should take into
account the trends of the global energy market, including changes
in the structure of demand, development of renewable energy
sources, digitalization of the power industry, etc.

The development of energy using renewable energy sources, as
well as the introduction of creative solutions, should be aimed
primarily at solving the main tasks of the industry: improving the
quality and reliability of energy supply, improving operational
efficiency, improving the technical conditions of the energy
infrastructure, and the energy efficiency of industry.
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